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Hungry bone syndrome after parathyroidectomy of a 
minimally invasive parathyroid carcinoma 
Kwang-Min Kim, Joon-Beom Park, Keum-Seok Bae, Seong-Joon Kang
Department of Surgery, Yonsei University Wonju College of Medicine, Wonju, Korea
The prognosis of parathyroid carcinoma varies significantly between numerous studies. Therefore, many attempts have been 
made to grade the degree of parathyroid carcinoma, and recently, classifying parathyroid carcinomas into either minimally 
invasive or widely invasive carcinoma- similar to follicular carcinoma of the thyroid- has led to a more reliable prediction of 
the prognosis. Hungry bone syndrome can occur if parathyroidectomy is performed due to primary hyperparathyroidism 
regardless of the cause of the disease. Hungry bone syndrome is characterized by postoperative a hypocalcemic state due to 
remineralization of various minerals, including calcium, of the bone; this syndrome requires a long-term supplementation of 
calcium. The authors aim to report, along with a review of related literatures, 1 case of a 29-year-old female patient diagnosed 
with minimally invasive parathyroid carcinoma who fell into hungry bone syndrome after parathyroidectomy. 
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INTRODUCTION
Primary hyperparathyroidism is the third most com-
mon endocrine disease [1]. The pathologic causes of hy-
perparathyroidism can be divided into single adenoma of 
the parathyroid (89%), multiple hyperplasia of the para-
thyroid (6%), and parathyroid carcinoma (0.1 to 4%) [2,3]. 
The diagnosis of parathyroid carcinoma is made by first 
referring to serum calcium or intact parathyroid hormone 
(iPTH) levels, then locating the enlarged parathyroid with 
ultrasonography, scintigraphy, or computed tomography 
and confirming the parathyroid tumor with fine needle as-
piration biopsy. However, if asymptomatic, most para-
thyroid tumors are adhered to the thyroid gland, and 
therefore, making the distinction between parathyroid 
and thyroid tumor is difficult under ultrasonography, and 
the differential diagnosis is also difficult with cytologic 
findings alone without clinical signs. Kini et al. [4] stated 
that vesicle formation and presence of colloid or macro-
phages suggests thyroid lesions. However, studies on nu-
merous parathyroid lesions have reported that the 
amount of colloid, vesicular structures, and presence or 
absence of macrophages, do not greatly help in dis-
tinguishing thyroid tumors from parathyroid tumors 
[5,6]. For this reason, parathyroid carcinomas are often ret-
rospectively diagnosed through surgery and histologi-
cally confirmed. The criteria for diagnosis of parathyroid 
carcinoma include 1) direct invasion into neighboring or-Hungry bone syndrome after parathyroidectomy of a minimally invasive parathyroid carcinoma 
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Fig. 1. Neck ultrasonography of 
parathyroid tumor. 2.02 × 1.7 × 2.93 
cm sized, well defined, round 
shaped homogenous and hypoe-
choic extrathyroidal mass.
gans, such as thyroid gland, neck muscles, nerve, and 
esophagus, 2) distant metastasis to lung or liver, 3) cervical 
lymph node metastasis, and 4) histological findings in-
cluding fibrosis, trabecular growth, necrosis, and nuclear 
atypia (pleomorphism, large nuclei, macronucleoli, mi-
tosis) [7]. The recurrence of parathyroid carcinoma occurs 
within 2 to 3 years after removal, but the disease-free sur-
vival period is known to vary greatly from case to case [8]. 
Therefore, various studies have attempted subgrouping to 
classify high-risk and low-risk categories, histologically to 
reflect variable prognosis of the carcinoma. Among such 
studies, the study by Bondeson et al. [9] argues that macro-
nucleoli, necrosis, and mitotic activity in excess of 5 per 50 
high-power fields reflect bad prognosis. In addition, a re-
port by Kameyama and Takami [10] argues that the criteria 
suggested by Bondeson et al. did not reflect the patients’ 
prognosisappropriately and classified parathyroid carci-
noma into either minimally invasive or widely invasive 
carcinoma, similar to the classification of follicular 
carcinoma. The diagnosis of minimally invasive para-
thyroid carcinoma resulted in benign prognosis.
Serum calcium levels typically returns to normal within 
24 to 48 hours after excision of the parathyroid gland due 
to primary hyperparathyroidism, but hypocalcemia oc-
curs in 10 to 30% of the cases. This is known to be due to the 
time required for normal parathyroid glands to recover 
their sensitivity to calcium after surgery, which takes sev-
eral days [11]. However, persistent hypocalcemia requires 
differential diagnosis of hypoparathyroidism due to sur-
gery, concomitant hypomagnesemia, and hungry bone 
syndrome. In other words, after the excision of the para-
thyroid gland due to primary hyperparathyrodism of any 
cause, serum iPTH levels normalize and serum calcium 
and phosphate rapidly migrate to the bone, leading to 
hypocalcemia. This syndrome is known as hungry bone 
syndrome, known to occur in about 12.6% of operations on 
the parathyroid gland [11].
We experienced 1 case of minimally invasive para-
thyroid cancer accompanied by postoperative hungry 
bone syndrome, and attempt to report this case along with 
a review of related literatures.
CASE REPORT
A 29-year-old female without any notable past history 
visited for further evaluation of elevated alkaline phos-
phatase (ALP) and a mass was found at the lower right 
thyroid gland during a regular checkup. A relatively firm 
mass of about 3 × 2 cm was found at the right anterior por-
tion of the neck upon examination. The mass was movable, 
and there was no palpable lymph node.
A clinical laboratory study performed before the oper-
ation resulted in the following: blood urea nitrogen 6.3 
mg/dL, Creatinine 0.8 mg/dL, serum calcium 11.1 mg/dL, 
phosphorous 2.1 mg/dL, ALP 1,072 U/L, and iPTH 1,476 
pg/dL.
A round, hypoechogenic mass sized about 2 × 1.7 × 3 cm Kwang-Min Kim, et al.
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Fig. 2. High power finding of 
ultrasound guided-fine needle aspi-
ration cytology. (A) The tumor cells 
forming a microfollicular pattern 
show slightly enlarged nuclei with 
mild atypia, abundant cytoplasm 
and oncocystic change (H&E, x400). 
(B) Immunostain result of tumor cell 
using parathyroid hormone reveals 
that the origin of tumor cells is para-
thyroid gland.
Fig. 3. Compute tomographic finding of parathyroid tumor. Right 
thyroid lobe was displaced anteriorly by well defined heterogenous 
enhanced mass which was finally reported as a minimally invasive 
parathyroid carcinoma. 
with well-defined margin separate from the right lower 
thyroid gland was observed under ultrasonography, and 
accompanied by signs of increased blood flow (Fig. 1). 
Some lymph nodes appearing to be positive reactive 
changes were observed inferior to the mass at level VI of 
right neck. Fine needle aspiration revealed Hurthle cell 
change of cell clusters, implying the possibility of Hurthle 
cell neoplasm of the thyroid gland or a parathyroid 
neoplasm. The immunohistochemistry resultsshowed 
iPTH and the clinical pattern confirmed the suspicion of 
parathyroid tumor, and therefore, a diagnosis of para-
thyroid tumor was made (Fig. 2). Sincecytologic study 
alone was unable to determine the benign or malignant 
nature of the tumor, a need for a frozen section of the speci-
men upon surgical excision was suggested. Imaging stud-
ies showed enhancement upon contrast injection, making 
the determination of the exact nature of the tumor more 
difficult (Fig. 3).
The operation was performed in June 25th, 2010. The 
right lower parathyroid gland did not show any direct in-
vasion to neighboring organs on surgical examination, 
and a round shaped mass of about 3 × 2 cm with a smooth 
capsule easily separable from the thyroid gland and the 
surrounding muscles was found. The cut surface was yel-
lowish, smooth, and homogenous (Fig. 4). Therefore, a 
right lower parathyroidectomy was performed, and an ex-
cisional biopsy of the surrounding lymph nodes was also 
performed simultaneously for frozen-sectionevaluation. 
The pathologic result of the frozen section reported high 
possibility of benign parathyroidoma, and examination of 
the excised lymph nodes revealed reactive hyperplasia. 
Therefore, no further operation was performed. The se-
rum iPTH level immediately after the excision was 199.7 
pg/dL, which became 18.54 pg/dL 1 hour later and 43.84 
pg/dL 3 hours later.
The patient complained of a tingling sensation 2 days 
after the operation. Positive Chevostek sign was observed, 
but the patient did not show any spasmodic muscle 
contraction. Serum calcium, phosphorous, and iPTH at 
this period was measured to be 7.2 mg/dL, 1.9 mg/dL, and 
102.5 pg/mL, respectively. Intravenous calcium chloride 
solution and 4 tablets of oral calcium agent (Dicamax 1000 
tab, Dalim Biotech, Seoul, Korea) divided into 2 doses twice a 
day, were concomitantly administered thereafter. The serum 
calcium level was maintained at below normal value despite Hungry bone syndrome after parathyroidectomy of a minimally invasive parathyroid carcinoma 
thesurgery.or.kr 347
Fig. 4. Gross finding of parathyroid 
carcinoma case. (A) Tumor were 
well-encapsulated and external sur-
face were smooth. (B) Tumor was 
bisected. The cut surface shows white- 
gray homogenous appearance.
Fig. 5. Grapes showing the postoperative changes of laboratory data. (A) Serum parathyroid hormone (PTH), alkaline phosphate (ALP). (B) 
Total calcium (Ca) and phosphate (P).
Fig. 6. Microscopic finding of 
parathyroid carcinoma case (H&E, 
×100). (A) Focal invasion of tumor 
cells to parathyroid capsule. (B) 
Focal invasion of tumor cells to a 
single blood vessel.
a continuous supply of calcium, and serum calcium and 
iPTH 8 days after operation was 7.1 mg/dL and 226.1 
pg/dL, respectively. Dicamax1000 tab was replaced by 
Healthcal tab (Dong Wha Pharm Co., Seoul, Korea), with a 
daily dosage of 6 tablets divided into 3 doses three times a 
day.
The patient was discharged 18 days after operation 
since she did not show any particular symptoms, and lab-
oratory study performed 174 days after surgery reported 
iPTH at 65.73 pg/dL, ALP at 172 U/L, serum calcium level 
at 9.1 mg/dL, and phosphorous at 4.3 mg/dL (Fig. 5). 
Healthcal tab was replaced by Dicamax 1000 tab with dai-Kwang-Min Kim, et al.
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ly dose of 2 tablets divided into 2 doses twice a day.
The final pathologic diagnosis of the patient was mini-
mally invasive parathyroid carcinoma, and no metastasis 
to surrounding lymph nodes was found (Fig. 6).
DISCUSSION
Various studies describe cytologic findings that dis-
tinguish parathyroid lesions from thyroid lesions, but the 
distinguishing points vary from paper to paper, and are 
sometimes even contradictory [4-6,12]. In short, there is no 
single cytologic finding that can definitively diagnose a 
parathyroid lesion as of yet. There have been reports of 
mixing fine needle-aspirated samples of parathyroid with 
liquid and measuring the concentration of parathyroid 
hormone of the solution being helpful in making the diag-
nosis in such cases [5,13]. In the case of this patient, the 
clinical signs clearly pointed toward parathyroid tumor, 
and the measurement of parathyroid hormone levels in 
fine-needle aspirated samples is thought to help in making 
the diagnosis in cases of asymptomatic parathyroid 
tumors.
The common causes of hypocalcemia following para-
thyroidectomyinclude surgical hypoparathyroidismor 
hungry bone syndrome. It is especially of major im-
portance to distinguish hungry bone syndrome from sur-
gical hypoparathyroidism in order to start early the ap-
propriate treatment given for a long period [14]. There-
fore, we could establishthe cause of hypocalcemia in this 
patient as hungry bone syndrome.
 Hungry bone syndrome was first reported in 1948 after 
studying patients who showed hypocalcemia, muscle 
spasm, and hypophosphatemia after receiving para-
thyroidectomy [15]. Extensive remineralization of the 
bone, reflecting deposition of calcium and phosphate 
within the bone parenchyme, was discovered upon bone 
tissue biopsy, and this finding was named ‘hungry bone 
syndrome’. The treatment of hungry bone syndrome usu-
ally involves supplementation of inadequate minerals. 
Intravenous or oral calcium agents are administered in 
cases of hypocalcemia, and intravenous or oral magne-
sium agents are supplied in cases of hypomagnesemia as 
well. This patient similarly showed hypocalcemia and hy-
pomagnesemia, and therefore, she received supple-
mentary minerals, and a normalized serum calcium level 
was achieved14 days after operation. 
Braiser and Nussbaum [11] suggested relatively large 
tumor size, blood urea nitrogen, ALP, osteitisfibro-
sacystica, and old age as risk factors that may cause hun-
gry bone syndrome in patients with primary hyper-
parathyroidism who receiveparathyroidectomy. When 
taking into consideration the tumor size and preoperative 
ALP level, it is thought that the possibility of occurrence of 
hungry bone syndrome after operation in this patient 
could have been predicted beforehand. In addition, it is 
thought that radiographic studies, such as osteitisfi-
brosacystica, that observe the changes in bone related to 
hungry bone syndrome may have needed to be performed 
in more detail.
Mizrachi et al. [16] stated that of all patients with pri-
mary hyperparathyroidism due to parathyroid adenoma, 
25% experience a postoperative rise of iPTH and that pa-
tients with preoperative iPTH greater than 225 pg/mL can 
be predicted to maintain high levels of iPTH after 
operation. Mittendorf and McHenry [17] recorded that 
this postoperative increase of PTH is due to remineraliza-
tion of the bone, and stated that most postoperative in-
creases of iPTH dropped to normal levels after an average 
of 16 months. Since this patient recorded preoperative 
iPTH greater than 225 pg/mL, a persistent elevation in 
postoperative iPTH could be predicted, and a nearly nor-
mal level was recorded after about 6 months of follow-up 
study. The cause of primary hyperparathyroidism in this 
case was parathyroid carcinoma, which prompted the 
possibility of metastatic lesions in distant areas and 
caused much concern; however, both preoperative and 
postoperative imaging studies revealed no abnormal find-
ings, so close follow-up monitoring is thought to be 
needed.
In this patient, a focal, very limited capsular invasion 
and invasion into one small vessel was histologically ob-
served, which prompted the diagnosis of minimally in-
vasive parathyroid carcinoma according to the afore-
mentioned report by Kameyama and Takami [10]. Their 
report also stated that all of 12 patients who had no re-Hungry bone syndrome after parathyroidectomy of a minimally invasive parathyroid carcinoma 
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currence had minimally invasive parathyroid carcinoma. 
Therefore, a good prognosis can be expected in this patient 
as well.
Examination of preoperative laboratory results related 
to postoperative hungry bone syndrome can help in pre-
dicting the possibility of hungry bone syndrome. There is 
a high possibility that a postoperative increase ofiPTH 
may be caused by remineralization of the bone associated 
with hungry bone syndrome; also, close follow-up mon-
itoring, including blood tests and imaging studies, is 
thought to be warranted even in minimally invasive para-
thyroid carcinomas that are reported to show good 
prognosis. A case of hungry bone syndrome, accompanied 
by persisting hypocalcemia and elevated iPTH after oper-
ation on postoperatively diagnosed minimally invasive 
parathyroid carcinoma has been reported as such.
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